Trojan horse-like behavior of a biologically representative mixture of oxysterols.
Oxysterols, 27-carbon atoms cholesterol oxidation products, are consistently detectable in minimally oxidized low density lipoproteins (oxLDLs) and accumulate in the core of fibrotic plaques. Several oxysterols of pathophysiological interest have been shown to possess many and diverse biochemical activities. In particular, 7-ketocholesterol (7K), a major cholesterol oxide both in oxLDLs and in atherosclerotic lesions, is able to lead vascular cells to apoptosis. Indeed, when 7K is added to cells of the macrophage lineage, in a concentration range actually detectable in hypercholesterolemic patients, a marked apoptotic effect was observed. However, when identical concentrations of 7K are given to the same cells in a mixture with other oxysterols, also detectable in human low density lipoprotein (LDL), cell apoptosis was dramatically reduced. Of note, identical amounts of unoxidized cholesterol did not show any significant pro-apoptotic effect. With the aim to investigate the mechanisms underlying the quenching of 7K-dependent apoptosis by the oxysterol mixture, we found that the combined oxysterol mixture counteracted the ability of 7K given alone to strongly increase the steady-state level of reactive oxygen species (ROS) in macrophages as well as the up-regulation of the pro-apoptotic factor p21 and the triggering of the mitochondria-dependent pathway of apoptosis. Competition among oxysterols, apparently at NADPH oxidase level, diminishes the macrophage ROS production and direct toxicity that is evoked by defined oxysterols, as for instance, 7-ketocholesterol.